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(54) Communications system, networic, portable device and method 



(57) A communications system (5) has a network 
(10) arranged for communication with portable commu- 
nications devices (100. 200), according to a communi- 
cations scheme. The communication system farther 
comprises a user profile register (130, 230) for storing a 
power profile of operating modes of a device (1 00, 200). 



The network (10) is arranged to modify the communica- 
tion scheme in dependence upon the power profiles so 
as to dynamically control the power consumption of the 
devices (100. 200). 




F I G.I 



CD 

a> 

CM 

o 
o> 

o 

Q. 

LU 



Piinted by Xerox (UK) Business Servi-es 
2.16 7/3.5 



1 



EP 0 907 296 A1 



2 



Description 

Field of the Invention 

[0001 ] This invention relates to a communication sys- s 
tem, and particularly but not exclusively to a cellular 
communications system. 

Backoround of the Invention 

10 

[0002] In a cellular communications system, a number 
of portable devices within a cell typically communicates 
with a base station of the cell via a number of channels. 
[0003] There is a desire to reduce the power con- 
sumption of portable devices, so as to increase the is 
available 'on* time o1 the devices when operating with a 
battery. 

[0004] A known problem with this arrangement is that 
typical base stations require portable devices within 
them to operate according to certain criteria which 20 
results in high power consumption. For example, a base 
station may require that all pwrtable devices connected 
to it exhibit certain power characteristics, or transmit a 
location signal at regular intervals. 

[0005] To mitigate this, it Is known to control, from a 25 
base station of the system, the power output transmitted 
by a portable device, in response to received signal 
strength of the power output at the station. In this way 
the base station has an effect on the power consump- 
tion of the portable device. 30 
[0006] However, this does not have an effect on 
improving the power consumption of the portable device 
when it is not transmitting. 

[0007] This invention seeks to provide a communica- 
tions system, network, portable device and method 35 
which mitigate the above mentioned disadvantages. 

Summarv of the Invention 

[0008] Accorcfing to a first aspect of the present inven- 40 
tion there Is provided a communications system as 
claimed in claim 1. 

[0009] According to a second aspect of the present 
invention there is provided a portable device as claimed 
in claim 2. 

[0010] According to a third aspect of the present 
invention there Is provided a communications network 
as claimed In claim 3. 

[0011] According to a fourth aspect of the present 
invention there is provided a method as claimed in claim so 
4. 

[001 2] In this way a communications system is pro- 
vided in which the network is able to influence the power 
consumption of the portable device during various 
modes of operation. ^s 
[001 3] An advantage of the invention is that it allows a 
network operator to differentiate its products from the 
products of other network operators by proposing a 



complete solution to the end user, including a solution in 
which the portable device is fully controlled by the oper- 
ator. 

Brief Description of the Drawinos 

[0014] A exemplary embodiment of the invention will 
now be described with reference to the drawings in 
which: 

FIG. 1 shows an exemplary embodiment of a com- 
munications system In accordance with the inven- 
tion, and 

FIG. 2 shows a power profile of a portable commu- 
nications device forming part of the system of FIG. 
1. 

Detailed Description of a Preferred Embodimerrt 

[001 5] Referring to FIG. 1 , there Is shown a communi- 
cations system 5. such as a Coded Digital Multiplexed 
Access (CDMA) cellular system. The communications 
system 5 including a network 10 and first and second 
portable devices 100 and 200 respectively. 
[001 6] The network 10 has a number of base stations, 
including the first base station 20 and the second base 
station 25. which provide an air interface with the first 
and second portable devices 100 and 200 respectively, 
over a plurality off radio frequency channels. The 
present invention may also be used in an arrangement 
where two nxjbiles operate in the same cell. In this case 
of single cell operation, the base station 20 and the 
base station 25 are the same. 

[0017] The first portable device 100 has a power 
amplifier 105 and the second portable device 200 has a 
power amplifier 205. The power amplifiers 105 and 205 
are arranged for transmitting on any selected one of the 
plurality of radio channels of the air interface. 
[001 8] The network 1 0 also has various infrastructure 
components, such as a controller 30, and a database 
40. The controller 30 is arranged to manage the network 
1 0 through controlling the activities of the first and sec- 
ond base stations 20 and 25 respectively. 
[0019] In a preferred embodiment, the database 40 
contains first and second user profile registers 130 and 
230. These registers contain Information about the 
users of the first and second portable devices 100 and 
200 respectively such as the type of service, the quality 
of service, the target power consumption, mobility, talk- 
time versus standby time, required and/or paid for by the 
user, and also information about the nature of the port- 
at>Ie devices, to be further described below. 
[0020] The user profile registers 130, 230. may also or 
alternatively be located in the respective portable 
devices. For example, the first user profile register 130 
may be located in the sports portable device 100 and 
the second user profile register 230 may be located in 
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the second portable device 200. In the case where a 
portable device comprises a terminal and a Subscriber 
Identity Module (SIM) card, the user profile registers my 
be located in the terminal or in the SIM card or again in 
both. The information held in the user profile registers 
may then contain the technology parameters of the 
even terminal as well as the user profile of the given 
subscriber. 

[0021 ] H possible, the information held in the user pro- 
file registers 130. 230 is preferably derived by statistical 
information gathered by the communication system and 
continuously updated. 

[0022] Referring now also to Fig. 2. there is shown an 
exanrple of a power profile 50 of the port^le device 
100. 

[00231 The power profile 50 relates to different modes 
of operating which are required by the network 10 for 
communication, and the power consumption of the port- 
able device 1 00 for each mode. A low power (idle) mode 
of operation 60 occurs when the portable device 100 is 
not communicating over the air interlace. The amount of 
power consumed in the low power mode 60 is depend- 
ent upon the technology within the portable device 100. 
[0024] A receive (Rx) idle mode of operation 70 
occurs when the portable device 100 is set to receive 
signalling transmissions from the network 10, over the 
air interface, such as paging messages. The amount of 
power consumed in the Rx idle mode 70 is dependent 
both upon the technology within the portable device 
100, and also system parameters that may be sent by 
the network such a the type of modulation scheme cho- 
sen by the network 10 for the signalling transmissions 
(since different schemes have different data transfer 
rates). The number of signalling transmissions received 
in a given time will also influence the power consump- 
tion of the portable device 100. since this will determine 
the number of times the receive Idle mode 70 will occur. 
[0025] A transmit (Tx) idle mode of operation 80 
occurs when the portable device 100 is set to transmit 
signalling transmissions to the network 10, over the air 
interface. The amount of power consumed in the Tx idle 
mode 80 is again partly dependent upon the technology 
within the portable device 100. but also upon the power 
output and efficiency determined for the power amplifier 
1 05. and the type of modulation scheme. The number of 
signalling transmissions required from the portable 
device 100 will also influence the power consumption, 
since this will determine the number of times the trans- 
mit idle mode 80 will occur. One type of signalling trans- 
mission required from the portable device 100 is a 
location update transmission which enables the network 
100 to know which base station will be used for traffic 
transmissions with the portable device 100. 
[0026] A receive (Rx) active mode of operation 75 
occurs when the portable device 100 is set to receive 
traffic transmissions from the network 10. over the air 
interface, such as voice transmissions. The amount of 
power consumed in the Rx active mode 75 is dependent 



both upon the technology within the portable device 
100. and also system parameters that may be sent by 
the netwfork such as the type of vocoder scheme cho- 
sen by the network 10 for the traffic transmissions (since 
5 different schemes have different data transfer rates), 
and by the traffic rate. 

[0027] A transmit (Tx) active mode of operation 85 
occurs when the portable device 100 is set to transmit 
traffic transmissions to the network 1 0, over the air inter- 

10 face. The amount of power consumed in the Tx active 
mode 85 is again partly dependent upon the technology 
within the portable device 100. but also upon the power 
output and efficiency determined for the power amplifier 
105. the type of vocoder modulation scheme, and the 

15 traffic rate. 

[0028] FIG. 2 represents a model with five modes of 
operation, but the invention applies whatever the 
number of modes of operation for the power profile. For 
example, a model with nine modes of operation may 

20 also be envisaged, including low power idle mode, 
receive idle mode, transmit idle mode, receive speech 
mode, transmit speech mode, receive low data rate 
mode, transmit low data rate mode, receive high data 
rate mode and transmit high data rate rrxxle. A model 

25 with only one mode of operation may also been envis- 
aged. The number of modes of operation may vary from 
one portable device to another in the communication 
system. 

[0029] The power profile 50 reflected by appropriate 
30 data values stored in the first user profile register 1 30 of 
the database 40. The data values indicate the amount 
of power consumed and the duration of power con- 
sumption for each of the above modes, and how the 
amounts and durations will differ if the network 10 
35 should modify one or more of the schemes or rates of 
transmissions identified above. 

[0030] For example, the data values may reflect that 
for the Rx idle mode 70, a certain amount of power is 
consumed by the portable device 100 for a given modu- 
lo lation scheme and a given signalling rate (the rate at 
which the network 10 requires the portable device 100 
to listen to the signalling transmissions), and how a 
change of the modulation scheme and/or signalling rate 
will affect the power consumption of the portable device 

45 1 00. 

[0031] The second user profile register 230 contains 
a similar power profile of the second portable device 
200. 

[0032] In operation, communication may be estab- 
50 lished between the first portable device 100 and the 
base station 20 using a first channel 150, and between 
the second portable device 200 and the base station 25 
using a second channel 250. 

[0033] In the present invention, the first and second 
55 user profile registers 130 and 230 are used by the con- 
troller 30. to dynamically modify a default communica- 
tion scheme in different ways for each of the first and 
second channels 150 and 250, thereby influencing the 
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power consumption of the first and second mobiles 100 
and 200. 

[0034] The controller 30 may contain a microproces- 
sor (not shown) arranged to perform an algorithm which 
determines modifications for each of the first and sec- s 
ond channels 150 and 250. The algorithm may be 
arranged to optimise the power efficiency of every port- 
able device within a even cell of the network 100. or to 
optimise the efficiency of certain users, for example 
those who pay a higher premium subsaiption. io 
[0035] In one example, a user who has paid a pre- 
mium subscription may not be required to perform a 
location update signalling transmission at all. The result 
will be that an announcement of an incoming call, 
instead of being routed to one base station, will be is 
broadcast over the whole network 10, This would be 
impossible to do for every user of the network 10, but 
premium subscribers could have this facility, thereby 
reducing the power consumption of their portable 
devices. 

[0036] Alternatively, the algorithm may be arranged to 
arbitrate for power efficiency between portable devices. 
[0037] In another example, an algorithm may be 
arranged to identify the mode of operation which has 
the most significant impact on the total power consump- 25 
Won and to then optimise the communication scheme or 
system parameters for this particular nrxxie, and relax 
the communication scheme or system parameters for 
the other modes. As an example, if the portable device 
is an old device, and if the talktime is negligible com- 30 
pared to the standby time, then the low power idle mode 
may be the main contributor to the total power con- 
sumption. In this case, the algorithm may operate to 
relax all the system parameters for this specific device. 
Also, in this specific case, the baseband processing with 35 
high quality of service may be chosen. This will have low 
innpact on the total power oonsunoption. 
[0038] Even if the above algorithm is used, the user 
profile may still indicate user preferences which would 
modify the algorithm. For example, the user may 4o 
request to optimise only the idle mode. In this case, the 
algorithm will optimise the idle modes and relax the traf- 
fic modes. 

[0039] The invention may also be used in GSM sys- 
tems to decide whether one of the HR. FR, EHR, or 45 
EFR communication schemes may be chosen, accord- 
ing to the impact of the traffic modes of operation on the 
total power consumption. 

[0040] The information held the user profile registers 
may include information on the remaining battery life of so 
a portable device. This may be either monitored in the 
network, or sent as information by the portable device. 
When the battery life is low. the network may optimise 
drastically the power consumption in the device. 
[0041] The communication schemes or system ss 
parameters of different devices may be modified differ- 
ently for each device. The modifications to a communi- 
cation scheme of a device can be transmitted on a 



dedicated signalling channel or a broadcast signalling 
channel. In the latter case, several types of portable 
devices are defined. The values of the system parame- 
ters for each type of portable device are broadcasted 
and a device retrieves the appropriate values corre- 
sporxiing to its own type. 

[0042] As mentioned above, the user profile registers 
may be located in the network and/or in the patable 
devices. Whatever the location of the registers, a com- 
munication protocal between the registers and the net- 
work allows the algorithm in the network to use the 
values stored in the user profile registers. 
[0043] It will be appreciated that alternative embodi- 
ments to the one described above are possible. For 
example, the database 40 may be incorporated in the 
controller 30. or in another part of the network 10. 

Claims 

1 . A communications system (5) comprising : 

a network (10) arranged for communication 
with portable communications devices (100, 
200): 

at least one portable communications device 
(100, 200) arranged for communicating with the 
network according to a communication 
scheme; and 

a user profile register (130. 230) for storing a 
power profile of operating modes of the at least 
one device, and wherein the network (10) is 
arranged to modify the communication scheme 
in dependence upon the power profile so as to 
dynamically control the power consumption of 
the at least one portable communications 
device (100. 200). 

2. A portable communications device (100, 200) 
arranged for communicating with a network (10) 
according to a communication scheme, wherein the 
communication scheme is modified in dependence 
upon the power profile so as to dynamically control 
the power consumption of the at least one portable 
communications device (100. 200). 

3. A communications network (10) arranged for com- 
municating with at least one portable communica- 
tions device (100. 200) according to a 
communication scherem, 

wherein the communication scheme is mod- 
ified in dependence upon the power profile so as to 
dynamically control the power consumption of the 
at least one portable communications device (100, 
200). 

4. A method for controlling power in a portable com- 
munications device (100. 200). arranged for com- 
municating with a communications network (10) 
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according to a communications scheme, the 
method comprising the steps o1 : 

obtaining a power profile of operating modes of 
the device: and ^ 
modifying the communications scheme in 
dependence upon the power profile so as to 
dynamically control the power consumption of 
the portable communications device. 

10 

5. The system, portable communications device, net- 
work or method of any preceding claim, wherein 
there Is provided a user profile register (130, 230) 
which is apart of the network (10). 

75 

6. The system, portable communications device, net- 
work or method of any preceding claim, wherein 
there is provided a user profile register (130, 230) 
which Is a part of the at least one portable commu- 
nications device (100. 200). 20 

7. The system, portable communications device, net- 
work or method of any preceding claim, wherein the 
portable communications device (100. 200) com- 
prises a terminal and a SIM card and there is pro- 25 
vided a user profile register (130, 230) which Is 
located In the terminal or the SIM card. 

8. The system, portable communications device, net- 
work or method of any preceding claim, wherein the 30 
operating modes of the at least one portable com- 
munications device (100. 200) include signal trans- 
mission and reception modes. 

9. The system, portable communications device, net- 3S 
work or method of any preceding claim, wherein the 
communications scheme Is modified in accordance 
with an algorithm arranged to arbitrate for power 
efficiency between portable devices. 

40 

10. The system, portable communications device, net- 
work or method of any preceding claim, wherein the 
communications scheme is modified in accordance 
with an algorithm an-anged to optimise the operat- 
ing modes which have the highest power consump- 45 
tion. 
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